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ENTERPRISE PROJECT MANAGEMENT

The development of civil engineering makes new, particular 

demands of software which assists management processes in 

this field. One of the symptoms of this phenomenon is a 

departure from single-user work, to network systems outfitted 

with project servers. 

The solution applied in such a situation is EPM (Enterprises 

Project Management) systems.

(EPM) constitutes a solution which integrates processes, 

people, organisational strategy, and technology, in order to 

provide genuine quality both to stakeholders, as well as 

organisations. 



There are many programmes which support the planning and 

scheduling of a variety of undertakings available on the global 

market. On the European market (and not only there) the 

leading products are undoubtedly those of Microsoft and 

Primavera. Their two main (desktop) products – MS Project and 

Primavera Contractor.

In small and medium sized construction companies, there is 

(usually) no need to invest in such complex (and expensive) 

solutions as EPM. 

Microsoft products have a dominant position on the market. 

Slowly (with great difficulty), software from the company 

Primavera is becoming successful. The “counterpart” to the 

Microsoft Project software (the single-user version) is the 

programme Primavera Contractor.



MANAGEMENT PROCESSES 

Processes are constructed out of tasks, for which (for each) 

the following can be defined:

•Objectives – provided by tasks.

• Procedure - speaks of how to utilize IT solutions in order to 

achieve the goals of each procedure.

• Prerequisites – data and presets required for the proper 

carrying out of tasks and support of procedures.



Microsoft Project and Primavera Contractor contribute 

to areas of knowledge such as: 

•Time management – in terms of creating and supervising 

the timetable.

•Cost management – in terms of supervising costs. 

•Human resources management – in terms of creating and 

handling resource use profiles. Communications 

management – in terms of (based on data regarding 

execution) accountancy of the project; reports and 

forecasts based on the earned value method.

•Market management – in terms of a (primitive) PERT 

analysis.



MICROSOFT PROJECT (2007/2010)

Microsoft Project 2007/2010 is a tool which enables the user 

to, among other things, schedule, as well as follow and 

evaluates the execution of any type of project, and, in the 

version based on a project server (Microsoft Project Server 

2007), the execution of EPM tasks. 

1. CREATION OF A NEW PROJECT

In order to create a new project, one must first launch the 

Microsoft Project 2007 programme. Directly after launching 

Microsoft Project 2007, the Gantt Chart1 view is displayed. 

We begin work on the project with its description.



Microsoft Project is equipped with a calendar, which presents

a chosen set up of working days and non-working days,

organisation of the working week, year (and fiscal year), as

well as the organisation of an individual working day:

• Project Calendar – the basic calendar used by the project.

• Base Calendar – a calendar, which can be used as the

project calendar, and/or task calendar, determining the default

working time and non-working time for a set of resources.

• Resource Calendar – a calendar determining the working

time and non-working time for a single (specific) resource.



The programme user can, using the appropriate dialog boxes:

• Create New base calendars containing the default working

hours, default hours for specific resources (resource groups),

hereinafter referred to as resource calendars and task

calendars.

• View and edit working days and working time in any

calendar.

• Edit task and resource calendars.

2. CREATION AND EDITING OF THE SCHEDULE

Tasks performed at this stage of creating the schedule have a

fundamental significance towards further work on the project.

The starting point is the assumption that we have a set list of

tasks and sub-tasks, as well as control points, from which we

must create an organised structure, called a schedule.



CREATION AND EDITING OF INTERDEPENDENCE 

(RELATIONS) BETWEEN TASKS 

The created (and saved) task list is not a schedule yet. It is

just the basis for its creation. The process of creating

interdependencies between tasks is composed of four phases:

• Creating a summary.

• Creating relations between tasks.

• Editing tasks and created relations, in order to fulfill all of the

demands of the project.

• Determining a critical path.

In the case of Microsoft Project the basic, default type of

relation is the Finish-Start (FS) relation. This means that the

succeeding task begins directly upon completion of the

preceding task.



On such a relation the limitation As Soon As Possible is

imposed. In the case of scheduling “from finish date” the

limitation imposed will be As Late as Possible.

CONNECTING TASKS

The process of connecting tasks can be carried out using a

few basic methods.

• We can connect all tasks, at the same time creating between

them the default relation of FS.

• The last method is the connection of tasks through dragging.

The schedule created can be a starting point for further work,

the essence of which shall be modifying select qualities of

individual tasks.



LIMITATIONS IMPOSED ON TASKS

• Highly flexible – these are not dependent on a specific date. 

This group contains: As Soon As Possible as well as As Late 

As Possible. The programme can change the start and finish 

time of the task, but not its duration. 

• Inflexible – the programme has a limited freedom in the start 

or finish date changing process. The limitation date is 

determined. This group contains: Start No Earlier Than, Start 

No Later Than, Finish No Earlier Than, Finish No Later Than –

set date. 

• Highly inflexible – limitations strictly tied to a specific date. 

The task must begin or finish on the set day. This group 

contains: Must Start On and Must Finish On. 



Introducing limitations is an action related to the specific 

structure of tasks within the project. There are no general rules 

here which can be applied to all projects. Because of this, care 

must be taken, and, as usual, restraint in using them. 



CRITICAL PATH

The crowning achievement of the work that goes into 

creating a schedule is designating the tasks which 

directly influence the completion time of the project. 

They are called critical tasks, and compose the critical 

path. In Microsoft Project the Gantt Chart Creator is 

responsible for designating the critical path. 



RESOURCES – CREATION, ALLOCATION, 

IDENTIFICATION, AND REMOVAL OF EXCESSIVE 

ALLOCATION

TYPES OF RESOURCES

1. Work resources (renewable) – these include people and 

equipment, using time to measure their involvement in the 

project. In the case of every resource assigned to a task, work 

is the number of man hours/machine hours required to 

complete it. The total work of the task is the sum of the work of 

all resources assigned to it. 

2. Material resources (non-renewable) – resources 

consumed during project completion (materials, energy, etc.), 

using consumption, measured in concrete physical units, to 

measure their involvement in the project. Materials can have a 

specified fixed or fluctuating rate of consumption.



3. Cost – this type of resource makes it possible to

determine how work or costs will be allocated during the 

project’s life-cycle.

ASSIGNING RESOURCES

In order for the resource list created to be used during 

planning and following the execution of the project, it must be 

related to its tasks. This operation is called assigning 

(allocating) resources. The engagement of the resource is 

measured in allocation units. Allocation units represent the 

resource time percentage assigned to the task.

TYPES OF TASKS AND USE OF RESOURCES

The default method of creating a schedule in Microsoft Project 

is drawing it up using effort driven scheduling.



This means that depending on the number of 

units of a resource added or removed the task completion time 

changes. When we increase the resource allocation of a task, 

it decreases the amount of work expected to be done by the 

resource. 

Understanding the scheduling process of resource work is 

vital to being aware of the problems tied to removing their 

excessive allocation, as well as optimisation of the schedule. 

When the work resource (our considerations do not pertain to 

material resources) is allocated to a task, at first Project 

allocates the resource based on the task schedule.

When allocating a resource to a task we must at least identify 

the resource being allocated. Project then attributes it with the 

default values related to it. Many resources can be allocated to 

a task. 



ALLOCATION OF MATERIAL RESOURCES 

Materials can be calculated as resources of: 

1. Fixed consumption – a numerical value is entered in the 

Max. Units field and regardless of how much time the task 

takes to complete, consumption (the Work field) will 

correspond to the number of units entered. 

2. Fluctuating consumption – in this case material 

consumption depends on how much time the task takes to 

complete. In the Units field one should enter consumption, 

next, a slash (/), and, finally, a unit of time (for example, 

4m/d).In such a case, Project, in the Work field, will calculate 

the consumption of material depending on the length of the 

project that the resource has been allocated to.



COST RESOURCE

The Cost resource gives a chance to determine how work or 

costs shall be allocated during the project’s life span. For 

example, we wish to budget the cost of a unit of memory used 

in the life cycle of the project. In order to do this we must:

• Create the resource in the Resource Sheet.

• Set the resource type as Cost.

• Double click on the name of the resource or the Resource 

Information button (on the standard toolbar) or press 

Shift+F2.In the Resource Information dialog window mark the 

Budget field.

IDENTIFYING THE OVER-ALLOCATION OF RESOURCES

A few basic and most commonly used methods of identifying 

over-allocation:



1. Review of the Resource Sheet. 

2. Review of the Resource Graph. 

3. Review of the Resource Use view. 

4. The Over-allocated resources report. 

REMOVING OVER-ALLOCATION OF RESOURCES

The over-allocations detected must be removed, but this is not 

a process independent of others. Removing over-allocation 

has an important influence on the schedule; this should be 

taken into account when doing so. We call the process of 

removing over-allocation balancing resources. It must be 

remembered that if the schedule has a flexible finish time 

(hence, it was created from the date of starting the project), 

MS Project will attempt to level the over-allocation by shifting 

the finish date of the project. The programme will attempt to 

introduce a balancing delay. 



RESOURCE COSTS

These are made up of planned costs (budget) regarding work, 

meaning employee wages, equipment fees (cost of use), fixed 

costs, and material costs. The problem is important not only 

due to the need to fix the price of the project.

the planned costs and their execution constitute the 

foundation of one of the basic methods of overseeing and 

prognosticating project execution – the Earned Value Method. 

WORK RESOURCE COSTS 

Knowledge of project costs allows its manager to: 

1. Accurately estimate the project budget. 

2. Precisely appraise the scope of deviation from planned 

values in the budget as well as determining the causes of 

these deviations. 



3. Determine the investment risk of the project. 

4. Determine the earning capacity of the Project. 

o SALARIES AND COSTS OF USE

Using the specific rate values, the programme multiplies them 

by the duration of appropriate tasks (that is, those tasks, to 

which specific resources are allocated) and adds up the partial 

results. In this manner, we obtain the cost settlement. In order 

to review the project costs, we can use the Cost table. It can 

be displayed (instead of the Entry table), by choosing in the 

View, Table menu the Cost item. 

Another problem is settlement of costs of a resource, which 

performs various tasks in the project, at varying rates. In such 

case, it is necessary to indicate in the programme which rate 

is to be taken into account each time.



o COSTS OF MATERIAL RESOURCES

We are dealing with two types of material consumption – fixed 

and variable. In the first case, we have a specific amount of 

materials for the entire task. In the second case consumption 

is determined by the task duration.

o FIXED COSTS

A fixed cost is an established cost of a task or resource, which 

does not change over the task duration time or quantity of 

work performed by a resource. In the Fixed Cost field, enter 

the appropriate value, and in the Fixed Cost Accrual field, 

select the calculation mode from the drop down list.



FINAL PROJECT PLANNING STEP

We finish the planning process – all tasks and relationships 

between them have been defined, resources have been 

allocated and leveled, the critical path has been established. 

The project file has been saved. It is necessary to „close” the 

project by making a snapshot of its status. From the time of 

saving, we consider the project to be ready for 

implementation.



PROJECT IMPLEMENTATION TRACKING

The project implementation can be tracked:

1. Through tasks.

2. Through resources.

3. Using the progress line.

4. On the basis of the Earned Value Method (EVM). 

Moreover, at any point during the project lifecycle, it is 

possible to modify or restructure the baseline plan, if the users 

agree that the changes that have emerged enforce such 

decision. The saving of many baseline plans may prove 

useful, particularly in the case of long-term projects, or those 

in which the tasks or costs specified in the schedule have 

been modified substantially, making the data in the initial 

baseline plan inadequate. In practice, it is possible to save 

eleven different baseline plans.



At the same time, the stored information can also be used for 

acquisition, submission and negotiations with subcontractors 

and partners.

During work preparation and construction, the project team 

benefits from the connection of the 3D model with scheduling 

and resource components. 5D models constructed in this way 

ensure the direct controlling of performance, cost, resources 

and liquidity. 

Future developments of RIB will integrate model-based tools 

into the construction processes to an even greater degree. 

With software like this the construction sector is finally able to 

take a significant step towards the advantages of a “digital 

production”.
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PRIMAVERA CONTRACTOR

DEFINING CALENDARS

• Global – these are available for all projects and resources.

• Project – these calendars are only available to the projects 

they are created for and may only be created for the project 

when that project is open.

• Resource – A Resource calendar may be assigned to one or 

more resources, which in turn may be assigned to an activity 

in any project.

ADDING ACTIVITIES

An „empty” schedule is to be filled with activities. Creation and 

specification of sequences of detailed and summary activities 

will be



discussed according to the following division:

• Understanding Activity Codes.

• Creating Detailed Activities (in this chapter).

• Adding the logic (relationships).

ACTIVITY DURATION TYPE

Duration Type options affect how the schedule calculates until 

one or more resources are assigned to an Activity. The 

following duration types can be distinguished:

• Fixed Units – this option is used when the amount of work 

required to finish an activity is constant.

• Fixed Duration and Units/Time – this Duration Type 

disables the User Preferences, the Calculations table, option 

Recalculate the Units,

Duration, and Units/Time for existing assignments Based on 

the



activity Duration Type:

– (Option 1) – is used when the Duration of an activity 

should not change when Resources are added or 

removed or Units/Time change.

– (Option 2) – a change in the Duration will change the 

Units; however, the Units/Time will remain constant. 

• Fixed Units/Time – this option is used when the same 

numbers of people are required to complete an activity 

regardless of the activity duration.

• Fixed Duration & Units:

– (Option 1) – is used when the Duration of an activity 

should not change when Resources are addend or 

removed or Units/Time change.

– (Option 2) – A change to the Duration will change the 

Units; however, the Units/Time will remain constant.



ACTIVITY TYPES AND MILESTONES

• Task Dependent and Resource Dependent Activity 

have durations and will only calculate differently when one 

or more resources are assigned to an activity.

• Level of Effort – there is no equivalent in the MS Project. 

It allows for control of the commencement and completion 

dates. No limitations can be imposed upon these tasks.

• Start Milestone and Finish Milestone – in the 

programme (unlike in MS Project), there is a difference 

between the start milestone – associated with the project 

commencement date, and the finish milestone – associated 

with the completion date.



ORGANISATION OF ACTIVITIES USING THE 

PROJECT WBS

WBS is used to group and summarize activities according 

to a hierarchical structure. The project is divided into 

workspaces managed, based on such attributes as phases 

or stages, sub-systems, processes, business areas or 

locations. The structure is defined by the Project Manager, 

since none of the programmes discussed implements 

these functions on its own. The Primavera Contractor is 

equipped with the Activity Code function, similar to the 

Custom Outline Codes in the MS Project. This allows for 

grouping of activities.



ADDING RELATIONS

The process of creating (adding) relations to activities created 

allows for the creation of a logic describing the project 

implementation in detail.

• Relationships (Dependencies or Logic or Links between 

activities).

• Imposed Constraints to activity start or finish dates.

As for relations, there are two types of these:

• Hard Logic, also referred to as Primary Logic, are 

dependencies that may not be avoided.

• Soft Logic, also referred to as Sequencing Logic, Preferred 

Logic or Secondary Logic may often be changed at a later 

date to reflect planning changes.



CONSTRAINTS

Constraints are among the most significant components that 

organise the network of activities (schedule). The minimum 

numbers of constraints that are applicable to the Primavera 

Contractor are:

• Start On or After (also known as the „Early Start” or „Start 

No Earlier Than”) is applicable, when the activity 

commencement date is known and there is no predecessor 

to it. The Primavera Contractor will calculate the earliest 

activity commencement time according to this date.

• Finish On or Before (also known as the „Late Finish” or 

„Finish No Later Than”) is applied, when the latest 

completion date is specified.



TRACKING OF IMPLEMENTATION 

The main (basic) progress monitoring steps in the Primavera 

Contractor are as follows:

• Saving a Baseline schedule, also known as Target. This 

schedule holds the dates against which progress is 

compared.

• Recording Or marking-up progress as of a specific date, 

often titled the Data Date, Status Date, Current Date and As-

Of-Date. 

• Updating or Statusing the schedule with Actual Start and 

Actual Finish dates where applicable, and adjusting the 

activity durations and percent complete. 

• Comparing and reporting actual progress against planned 

progress and revising the schedule, if required.



WORKING WITH RESOURCES

So far, we have been working with the schedule without 

resources assigned. It is time to deal with resources as well. 

In order to use the resources in the Primavera Contractor, it 

is necessary to:

• Create resources in the Resource Workspace.

• Apply the Resource Calendars, if resources have special 

timing requirements.

• Assign resource to Activities and review the resource 

Leading.

Resources are divided into:

• Individual Resources – single persons, often responsible 

for implementation of specific tasks.

• Group Resources – groups of people (e.g. of the same 

specialization).



Another division is into:

• Input Resources – such as individual persons, groups of 

people, equipment, materials, and funds.

• Output Resources– the project products remaining in a 

relationship with input resources. 



ALLOCATION OF RESOURCES AND COSTS

Resources represent two main components assigned to 

activities. These are:

• Quantity in terms of Work in hours or the quantity of 

Material required to perform the task. 

• Cost calculated on the basis of Resource Unit Rate * 

Quantity.

The Resource Unit Rate is described in terms of 

Price/Unit. Each resource or cost has the same four 

fields for Costs and Units: Budget, Remaining, Actual 

and At Completion. Relations between these changes, 

depending on whether a given activity is: Not Started, 

In-Progress or Complete.



TRACKING OF IMPLEMENTATION OF THE 

SCHEDULE WITH ALLOCATED RESOURCES

Tracking of a project with resources takes place in two 

different steps:

• Dates, duration times of activities and relations can be 

tracked using methods described in module 1.

• Resources, unit prices (hours and units) and costs can be 

calculated in Primavera Contractor on the basis of % 

Complete or imported from spreadsheets and databases.



SELECTED COMPONENTS OF PROJECT 

PRESENTATION

Regardless of the recipient, documentation can be divided 

into the following groups:

• Tables.

• Views.

• Reports.

In each group, it is possible to:

• Use objects provided in the software.

• Modify (customise) the available objects.

• Create new objects as needed.



FILTERS

Filters are tools allowing for selection only of information that 

is of interest. Like any other group of objects, they can be 

divided into:

• Standard – supplied by the software manufacturer

• Customised (edited by the user).

• User filters.

VIEWS

In general, views can be divided into simple (Single View) 

and complex (Combination View). Like in the case of filters, it 

is possible to:

• Use ready views.

• Edit an existing view.

• Create a new view.


